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DEVELOPMENT OBJECTIVES

. ADVANCED FIIM-VIEWING LIGHT TABLE
? WITH A TRANSIATING MICROSCOPE CARRIAGE

i 1. INTRODUCTION.

These development objectives describe the requirements to be met in the
design and development of an advanced film-viewing light table with a trans-
lating microscope carriage. The proposed table would replace the current
models which cannot be adjusted to accommodate different operators. The
present tables are generally awkward and uncomfortable to use and do not pro-
vide adequate illumination.

2. CONCEPT,

This table is intended to provide ease of viewing, increased i1llumina-
tion, easy loading, an advanced film transport system and & superior method
of translating a microscope over the viewing area of the table. It is to
be as light, compact and simple in mechanical design as is possible within
the parameters imposed by the specific requirements stated in these objectives.

| 3. GENERAL DESCRIPTION.

This table shall provide an 11" by 10" illuminated area for use in viewing
single rolls of 93", 5" or 7Omm film, or two rolls of either 5" or 70mm film.
This unit will normally be positioned on an elevating or low, fixed table with
the unit's viewing surface in a horizontal position, the long dimension extend-
ing to the right and left of the operator. The operator will work at the table
as he would sit (or stand) at his own desk. Most operators prefer to position
a viewer close to the edge nearest their side of the supporting table. A
movable carriage shall afford translation of a microscope over the viewing area.

L., REQUIREMENTS,

4.1. Illumination System.

4,1.1. Intensity.

4.1,1.1. Range. At full intensity the illumination system must provide
at least 1700 foot-lamberts measured at the illumination surface. 2000 lam-
berts is a definite design goal. Illumination shall not vary by more than
10% between any two points on the entire illuminated surface.

4,1.1.2. Variability. The intensity of illumination shall be continu-
ously variable through a range of 15% to lOO% of full intensity without
visible evidence of "flicker".

4,1.2. Heat. The light table must be able to be operated continuously
at maximum intensity over a 2k-hour period, in a room with an 80°F ambient
temperature, without exceeding 110°F on any external surface.
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4,1,3. Diffuser. An opal glass or similar diffuser shall be located
between the light source and the clear glasg top.

L,1.h, Shades. Adjustable shades must be provided to mask out all of
the viewing surface not actually coverad by film. Each of these shades must
be located beneath the surface glass, mounted along the long dimension of
the unit and extendible across the short dimension. ThiS’extensibility must
be continuously variable between a minimum extension of (O) Zzero inches and
& maximum extension of 9 inches. These shades must not encroach upon the
illuminated viewing area when retracted and, in addition, must be able to
be locked in any extended or retracted bosition,

L.2. External Configuration, SEX20% 7

L.2.1. Size. The entire unit shall not exceed 55" in length and 20"
in width. Width ig exclusive of the crank handles but inecludes all the
components of the translating carriage. The overall height of the light table
shall not exceed 7" (minus the carriage, scope and reels). The carriage height
shall be kept at 8 minimum.

L.2.27 Weigh®To The unit must be as light ags Possgible without sacrificing
good stability,

4.2.3, Height Adjustment., A superior adjustment system must be provided
S0 that the entire table can be gaiged or lowered 3 inches.

h.oh, m7i1% Mechanism. A means must be provided for a 0° throush 15°
back-to-front £ilt of the light table about its long axis. This motion must
be simple, smooth, positive ang must be able to be locked at any angular tilt
within this range.

k.2.5, Comfortable Viewing Position. ~The. light table, the translating

position. Human engineering factors should count strongly in the new design.
It is understood, of course, that thege bositions also depend on the height
of the illuminated surface, the requiremsnt for the carriage to adequately
clear the film ang the varying working distances of the microscopes.

4.3, Spool Loading and Holding Mechanigm,

4.3,1, Loading Mechanism. A means For the fagt loading and unloading
of single spools of 93", 5" ang 70mm £iln or two rolls of either 5" or 70mm
must be provided, Rolls will range up to, and including, 500-feet capacity.,
This loading system must operate quickly and at the same time be positive in
action: i.e., it must not drop the heaviest full spool (93", 500 feet) no
matter how fast or hard the film is cranked. A drop-in film loading system
is desirable.

L.3.2, Holding Mechanism, The holding mechanism which engages and
secures the spool must be designed for €asy one-hand operation -- so that
the film can be held in one hand while the holding mechanism is activated with
the other. - & positive ang yet guick release lock must be incorporated.

Loh, Fiim Transport.

Loh.1.” Generar. A unique film transport system shall permit bi-
directional film motion controllable from either end: i.e., it will permit
both winding and unwinding with the same crank at one end of the table,

This transport system may be either mechanical or electro-mechanical; however,
basic simglicitz of design and complete reliability are nmandatory. Consge-
quently, s Purely mechanical system is more desirable.

Lh.2, miim Capacity. The film transport system must accommodate
either single rolls of 92", 5" or 7Omm-wide film on either partially- or fully-
loaded spools of up to, and including, 500-foot capacity. In addition,
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provision must be made for handling two rolls of either 5" or 7Omm film
simultaneously. These rolls should be mounted side by side with a supporting
post in between,

4.4.3. Film Direction. Film spools shall be located at both ends of the
long dimension of the viewing area, with the film or films transported along
(and parallel to) the long axis of the light table. When two rolls are used,
the film sbrips will travel parallel to each other and to the long axis of
the table, with a minimum of separation between strips.

L.4.4. Rollers. Rollers must be designed so that film can be transported
either emulsion-up or emulsion-down without scratching. Either the rollers
must be segmented or some alternative system provided so that when two rolls
of film are used, the alternate rolls can be wound in opposite directilons
concurrently or one of the two rolls trenslated while the other roll remains

stationary.
4.4,5, Film Tension. The film transport mechanism must maintain a light,
constant, even tension on the £ilm or films -- just enough to keep the film

£lat and in contact with the plate glass surface when the film is stationary.
"his Lension should be automatically reduced or cascqd when the rilm is moved.

L.y.6. TFilm Drive.

L 4.6.1. Drive Modes. The film drive must: wind and unwind single rolls
of 0%'-, 5"~ or 7Omm-wide film or two rolls of either 5" or TOmm filmj; be
capable of winding one of the dual rolls while unwinding the alternate roll
and/or permit one roll to remain stationary while the other roll 1s translated.

L.4.6.2. Drive Control., The drive control may be & hand crank or
electrical switchj; however, 1f an electrical control is used, 1t must provide
the same degree of control sensitivity as a hand crank.

I .5.6.2. Dual Speed Range. A dual speed range with a high or "slew"
speed shall be provided. This could be in the form of a two=-speed, mechanical
gear shift, a two-speed electrical motor, a variable lever arm crank or an
electro-mechanical approach.

4,4.6.3. Reliability and efficiency. Whatever the system, it must be
very reliable. Bach individual hand crank must wind or unwind film very
smoothly -- from either its own spool or the spool at the other end of the
table. The drive must be a low-friction system which incorporates inertia
damping and antibacklash features. The efficiency, reliability and ease of
operation of this drive system is one of the most important considerations
in this development.

.5, Translating Microscope Carriage.

l,5,1. General. A carriage shall be provided for translating a stereo-
microscope or microstereoscope in both X- and Y-directions over the illuminated
format.

4,5.2, Amount of Translation. The optical center of the microscope shall
scan an area of 10" by 35". This area shall be centered in the illuminated
area, across the snort dimension, and shall commence one-half inch from the
right-hand edge of the illuminated area. (The right-hand edge refers to the
operator's right as he faces the light table.)

4.5.2, Adapters must be provided for mounting three separate microscopes:

ey must permit a rapld but

sTable MOUNGIing of any or The apove units (wren their attendant focusing
mechanisms) upon the translating carriage. In addition, this mounting must
permit an 180° rotation of each scope so that it may be used parallel to
either the X- or Y-axis of the light table and from either long side.
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4.5.3.1. Carriage Motion. The carriage motion must be a smooth, positive,
low-friction motion which is free of vioration ("chatter"). The friction load
must be consistent throughout its range: i.e., a consistent pressure results
in a consistent motion with no position of lesser or greater resistance.

4.5.3.2. Locks., Positive locks must be provided to lock the carriage
in X and Y at any position of its 10" by 36" travel.

4.5.3.3. TFine Micrometer Motion. A fine micrometer X- and Y-microscope
motion must be provided. The total travel of this motion must be +2cm. in
both X and Y. This motion shall be a precision, auxiliary motion accomplished
once the main translational carriages have been locked in position. This
precigion motion must be graduated and easily readable. The motion shall be
accurate to .00l mm plus .0l% of the total distance being measured with a
least count of .0005 mm.

4.5.3.4, Rigidity. It is mandatory that the carriage ways be of rigid
congtruction to insure perpendicularity of the X~ and Y-axis. These ways
(or tracks) must be perpendicular and parallel to the extent that, when one
end of the Y track is locked (so that it can not move in X) and a pressure of
5 pounds is applied to the other end (longest possible lever arm) of the Y
track, it will not deflect more than .002 inches.,

4.6, Miscellaneous.

h.6.1. Construction. Construction shall meet the highest commercial
standards.

L.6.2., Shock Hazard. The unit must be grounded and free of all shock
hazards.

L.6.3. Warning Light. A warning light must be provided to show when
the unit is on even if the (table) light intensity is turned completely down.

4.6.k. Controls. All operational controls must be conveniently located
and readily accessible to the operator. Human engineering factors must be
thoroughly considered in the design and placement of these controls.

L,
Approved For Release 2002/06/17 : CIA-RDP78B04747A001400040001-2



{f
>

Approved For Retefise 2002/06/17 : CIA-RDP78B04747A0Q1400040001-2 4’@”3’&/
| Attt @ s S A Y it é

et et oy f
| Fg} //@ & o F e LA ,é J{A&%é /%w/ ngﬂ&aﬂﬁf
- j %5 ‘uja{,a‘;{_’_,

#4,;,,#/,%4,« ;,'..f aﬂwﬂw ﬁfxsz ;

Lettrg £

O M Mﬁmxww ,ﬁm/f?m_

Bt //{M &t éé«gz%w — eaff
’[524’* L 7"7"’ Pt g 7j/ ,____ﬁ,,x:f/f'/ e

s
g

STATINTL o &
(Cb/f c:”{zmﬂ -«wfff,/f?/gxz@,% AT

Lt e s‘/&!ﬁ"m” — agg P ﬁ»@ﬁ:
7%@#// LRt e " e é/ ‘e %&wm@wﬁﬂ@ -~

Approved For Release 2002/06/17 : CIA-RDP78B04747A001400040001-2



el s
Approved For Release 2002/06/17 : CIA-RDP78B04747A001400040001-2

Table 1
DEVELOPHENT OBJECTIVE

AN _ADVANCED TILT TOP LICHT TABLE

1. LUCTION

These developaent objectives describe the requiraments to e met in
the designing of an Advenced Tilt Top Light Table. This table fs intendad
85 8 veplacemeat for coutemporary tables which tend to be avkward and uncon-
fertable to use. They provide inadequate light and, irn wost iustances, require
the operator to adjust to the limitations of the table rather than adjusting tha
table to the operator.

Note these are development objectives or goals

2. COBCEPY

This table is intended to provide ease of viewing, increased illumin-
ation, ezsy loeading and a superior film trangpert gyetem. It fm to be sas
light, compact and simple in mechanical degign as 12 poseible within the
parauelers imposed by the specific requirements stated in these ohjectives.

Ha comment

Thie tasble shall provide e 11* by 18" {lluminated area for uge iu view-
ing single rolls of 9 1/2%, 5%, or 70mm film, or dual rolls of either 5" or YOwm
fila concurrently. The l4ght table in tileed configuration wiil norzally be
positioned facing the operaster on the front or forward edgs of & low, fixed or
elevating table. The viewing surface will wormally be tilted about the ceater
of the gshorter axis of the light box; however, the table may be used in &
horizontal position or tilted about the leng axis of the tabls,

This specifies three standard £1lm types 5 1/2", 5" and 70mz. Since
we were told they alsc use other film sizes our design provides
continuous adjustment. Three fixed positions would bhave been easier
but our table 19 morc fiexible in this characteristic than outlined in
the specification.

4.1 Illusingtion Systen

4.1.1. Intensity.

4.1.1.1. Range. The Illumination system must provide at least 1500
foot lsmberts, (messured at the iiluminstion surface) with 1800 foot lamberts
8 definite design goal. This f1llwuninstion shall not very by more than 10%
between any two points within the eptire illuminated surface area.

Our table provided 2300 foot lamberts of 1llumination at a uniformity

of 2.4%. This is 40% higher {1lumination snd 4002 better upiformity
than the goals set osut ia the specification.
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4,1,1.2, Variability. The illuminatinn intensity shell be continu-
ously variable throughout a range of from 1531 to 100% of full ictersity
without evidegce of "flieker.”

We delivered a table which provides a variable illusinarios of
0.4% to 100 of saximum withour evidence of flieker. This is
37 times better thes the demign goal.

4.1.2, Heat. The light table must bLe able to be epersted continuouely
at maxisum intensity over a 24 hour pericd Iu a room with an S0°F amhient
temperature, without exceeding 110° on ary external surface.

Heo comment

4.1.3, Diffuser. An opal glase or siniler 4iffuser shail be located
betweon the glass top and the light source.

Our table used ax acrylic plastic diffuser which is eguivalent to
those mentioned.

4.1.4, Shades. Adjustable shades muast be provided to block out all
of the 1lluminsted surface not actually covered by the film., Each of these
shades must be located Leneath phe surface glass, mounted glong the long
dimession of the unit and extendable acrons the short disensfon. This
extengibility sust be contiznously variable between s ainlsun extensisos
of {0} zexro inches and a maxieun extension of ¢ iuches. These shedes must
uet enercach upon the 1llumicated viewing area when retracted #nd, fu addition,
sust be lockeble iu any estended or retracted pesition,

We also provided 2 center shade to musk the space between two film
strips. Thie added festure is an improvement but not defiged in the

specification.
4.2. Zxternel Configurstion ‘
4.2.1. 8ize. The entire mmit zhall 2ot exceed 32" fn length snd 16¥

in width, Width is exclusive of cravk handles, The oversll height of the
table shell not exceed 9" when in the horizoutal position. This {s the height
excluding the film spools.

lio comment

4.2.2, Weight. The unit muat be s@ light as possible commensurate

with that welight which 1ig neceasiary Lo madntain good stability and to balance
the table in mny of its tilted poaitions.

&abiguoug
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4.3. 8Spool loading and Holding Mechenism.

The specification vwas not definitive regarding the film gzpeol type
which bas & direct bearing on the design of the holding mechanism,

4.3.1. loading Mechaniem. 2 loading mechanism wust be provided
for the fast loeding and unleading of slogle spocle of ¢ 1727, 5% and 70um
film or dual rolls of either 5" or J0mz. These rolls will range up to and
ipeluding 500 feet in capacity. The loading system must be both quick and
e&8y to operate and st the zaue time positive in sction; 1.4. 1t sust net drop
the heaviest full apool (9 1/2”, 500 f£t.) uo matter what the degrae of tilc of
the table or how fast or hard the film is cranked. & drop-in film loading
device 13 one possibiliry.

4.3.2, Holding Mechanlsm, The holdlog wechanies which engazes
and secures the spocl must be designed for easy one hand operation so that
the filn can be held iu one hand wiile the helding mechaaism iz activated
with the other. 4 positive but quick relesse lock must be provided on this
securing device. "

This mechanisn wes designed and a medel fabricated to demvustrate
the sction to the customer, This sorvice was given to the cuastomer
but was pot included in our propesal. cost estimates. We did this
additicnsl work becguse the reel holding mechanism was ope of the
areas of customer copcern and weaknesses in present equipment
which we wanted to provide an approved solutioy.

4.4, Filn Trsasport

A mechanical system vas designed becauge of the gimplicity snd aleo
because it provides the operator with mazimum control of the film
pesition at sll speeds. While the bagic design in our filsm transport
aysten demonstrates we have achieved the gosls of simplicity and
eoutyol we are not satisfied with the size of the choosen components.
Howaver, these will be luproved In future file tracsports by
eaaploylng larger couponents.

After the table was assembled we found it took 300 in. ox. of torqus

te sccelerate the film and 130 in. of. to maintain a slev mode of
eperation. This requires the operator te crank at 140 rpm. Accord-
ing to “Human Engineering Guide to Equipment Design” the minimus

force that should be travsmitted through & hand erank s 2 pounds and
the meximum should be 5 pounds. Thus the maxisun design teorgue

should be 120 in. oz. for the 1 1/2 inch crank radfus used on our Lable.
The minimuz design torque should be 8 in, pz. We conclude from our torque
sessurcments after building the tables and finding 1t difficult and
tiving to transport film ip 2 slew mode, that the radius of the hand
film cranks should be imcreased to a 3 inch radive and the maxisusm
erank rate for slev mode set at 140 1pm. Using these figures we

would modify our design to sccommodate different gesring, shafting,
clutches, aand braking conponents,

However since this information was absent from the specification s
breadboard of the fils drive vas made to allew the customer to selzect
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and evsluaste cranking the film ar various rates, At this time the
gear ratios and special designed crank bandle wes selected. It
was oo tests of this breadbosrd that we based cur design. Ve
suggest that ve sre partially responsible for the marginal film
drive because we 4id not gesrch out the human factors iuformation
upon which to base our desigm. However the specification did

wot call out these velues and the COTE asssumed responaibility

for the human design cousiderations throughout the design and
eoncurrad with our approach.

The customer is presently having difficulty esccepting our tables
becsuse the components are too smell., We have replaced,

repaired and redesigned in a continual attempt te meet thedy
requirements and sstisfy thelr present scceptance problems.
However we recognize the real problem and have informed the
customer that any further or significant improvements necessitates
& major redesign.

4.6.3. Genersl, The file tramsport systes svet be volque in thar
it shall permit bi-directionzl f£ilm motion controllsble from either and, 1.e2.,
it will permit both winding and unwinding with the same crank at one end of
the table. This transport system may be either mechanical or electro-
mechanical; however, basic simplicity of design and complete relisbility
are mandatory; cousequently a purely mechanical system is more desirable.

Eo copment

4,4.2. Pilm Capacity. The film trausport system must be able to
socommodate either single rolls of 9 1/27, 3" or 70mm wide fils on either
partially or fully loaded spoola of up to and including 500 feet capacity. Im
addicion, provision must be made for handiing dusl volls of either 5" or
70mm filz sisultaneously. These rolls should be mounted side by side
with a supporting post im between.

Eo comsmont

4.4.3. Pilm Direction. ¥ilm spoocle shell be locsated at the sods of
the long dimension of the viewing area, with the film or films trsmaported
along and parallel to the long axis of the light table., When dual volls are
used, the film strips will travel parallel to each other snd to the long axis
of the table, with 2 minipum of separation between strips.

¥e comment

4.5.4, Rollere. Rollers wust be depigned so that film can be trans-
ported with either emulsion up or emulsion down without scratching either
the esulsion or the base of the film. The rollers must be either segmented
or goze plternative system provided so that when dusl rolls of filw are
usad, alternate rolls of £1ilm can be wouad in opposite directicns comcour-
réntly or one of the dual rells translated while the other roll remaioe
stationary.

Thiz is the only psragraph which refers to emulsion up and emulsion
down. Please note that it does not indiecste how the film is rolled
onto the reel. After Tables 1 and 2 were delivered to the customer
and while Table 3 was belng checked the requirements for selective
Approved For Release 2002/06/17 : CIA-RDP78B04747A001400040001-2
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rotation divection of the real wgg Yequested for thefr acceptauce,

¥e picked up the tables Previcusly celivered, Redesigned the
eircuit - Provided switches which rermit fadependant rotation
selection of tha Lop end bottom transport systews,

A.5.5, Flis Tension. The film transport mechauiem muge malntain
& lighr, Constant, even tempion on the film or filme-~just enough tension
to kesp the f£ilm fla: and ia contact wich the plete glags surface when the
£im {5 not belng fransported. This tenslon should be futomacically reduced
{eased) whon the film 1 Lransported,

4.4,6, Piim Drive. The filg érive mugr ';;reviﬁ& & means of winding
and unwinding single volls of § /27, 5" o 0mm wide fiim or dual rolls of
either 3* or 70w film. The drive mugy provide the abllity to wind one of

averride will he *equired. 1In gl cascs, rvelisbility of eperation iy mandatory,
Bsch individual band crank wuse pProvide very emooth winding ang unwinding

of £fiin from sither ity ocwn 8psol or the #povl gt the other end (long axig) of
the table, The drive must be 5 low friction system inearp@raﬁiﬁg inertia
damping and antibacklash control. The effecioncy, rellability, and ease of
vperation of thig drive aystem ig the nost lapertant single congideration

in thesge development ebjactives,

& paregraph indicating tie Bpead the £1ln would be transporses T

& Tate of acceleration and deceleration, In fact, after we assenbled
the tables ang vhile the COTR and custoner photo interpreters were
ehecking it O%L, ve realimed the table should have dynanic braking

that applies braking action ouly when the f£ilg starts ﬁemzentiaa,
instead of the existing elactrical clutek slippiog dige brakes that brake
soatimsously when turreut is appldeqd, This chenge will be reflscted

and Blrestion of T1it. The t1it mechanies zust permit

about its cester from the herizental to 4 position of 15° wespured i
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from the vertical when rotated sbout the ghoret axis. This tilt, because of the
9" overall height requirement (when in horizontal mede), uay reguire a

wovable pivot point and sssumes that the base is located st the edge of the
table to permit the file spocls and transport mechaniss to extend out into

space and clear the supporting eufface. Ism eddition, the light table should be
able to tilt about ite cemter, from the horizoutal to 45% from the vertical

when rotated sbout its long axis. These motions must be saooth, positive

&nd coatinucusly varfable. Ball joiots, while providing the required flexibilicy
of motion, have not proved gucceseful in the past. : :

We provided a table positioning to 90* about the horizental position
vertical sogle to the base about the short mzis and capable of 47
degrees about the horlszcutal axis from the vertical. Purtherzore

our table permits positioning these two angular positions aimultsnecusly
which 48 not in the epecification. In order to provide this latter
feature which the customer found desirable, we went to considerable
effort im locating the power cable, Alsc the hand cranks uged to
position the table originslly had non~-turiing handles. Because the
customer chiected we replaced these with rotating type haud craunke.
Again this area was not defined or mentioned in the specification.

%,5.2, T4kt Lock Hechanism. k'yasiti?@ sechanism nust be provided

te lock the light table in all possible tilted and horizental positions. This lock

zust be activated and desetivated with only a mininus of force and it must
not lose ita positive locking characteristics because of wear yoder continuous
hard usage. , _

B comment

4.5.3. Electrical Wiring. All electrical wiring between the base and
the idght table wmust de carried interualiy or positiened whers {t can not be
twisted or brokes off. Tbis wiring shall not interfera in any meuuer with
the tilting sotion of the table. ‘

Ie order to provide for the additional convenience of tileing the table
einvltancously iz the vertical and horizontal sxis we had to reroute
the wiring. '

4.3.4. Balance. The table must be completely stable and remain
properly balamced throughout all the possible tiit positions, even with dusl
500 foot rolls of 5 film ou ¢ne end and azply spools on the other.

o comment
4»‘&: » B‘l SOUS .

Ro comment
4.6.1, Construction. Construction shall meet the highest commercial
standerds.
4.6.2, Sheck Eazard. The wnif must be grounded and bs free of all
shock hezerd.
4.6.3. Warning Light. & warning light wust be provided to show when
the unit is oz even if the table light intensity is turned completely down,
4.6.4. Controls. All pecessary controls must be provided in lecations
readily sccessible to the operstor regardless of the degree of table tilt, EBumen
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engineering factors must be thoroughly considered in the desipn and placement
of all necessary contrels.

Since the tsble can be pivoted end ssed from either side we provided

& control congsolette. That can be conveniently located so the operatoer
has accsss to the controls regardlese of the position of the table. After
we bad agsembled the control consclette the customer sbjected to the

10 turs petentiometer and micromater knoh for contreolling the
41lusipstion level, this was changed to 2 gingle turn potentiometer

to comply with the cuatomer's regquest.

COST ITEMS K0T COVERED IH THE SPECIFICATIONS

Iu addition we preformed the following work or modification im
building Table #1 which wes aot defined by the specification but resulted
frem talking with the custoser.

1) Beplacing conventional screws for specisl made Yourled hesded
screws to permit removal ef the center £ilm arps without the need
for tovls. \

2) Our originsl design had the Tear set of film transport srms fixed
and the frent film trsmsport arm was movesble, and the center arm
sdjustable. Ve changed our design epproach to omse where the center
arm is fized and both the front snd rear film tramsport sssenblies were
continuously adjustable when we were told two operators frequently

use the same table, wiewing fros either side. Thias {ncreased the
complexity of the design, increased the number of components and
{neressed the fabrication costs.

3) Provided en extras paralleled fila cramk so the tables were equally
convenient te use by right or left handed pergonnel. Alse & thixd
exank wes provided so this feature existed whether tilted sbeut the
%-X and/oxr T-Y sxia.

4) Added en extra switch to de~gnergize the fils hold down bars.

The customer wanted to eliminate this fusctlon if the bars proved
dneffective or aunoying when scenning the film slowly.
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TABLE 2
DEVELOPHENT OBJECTIVES
ADVANCED FILM-VIEWING LIGHT TABLE WITH A ‘TRANSLATING MICROSCOPE CARRIACE

1. ODUCTION,

These development objsctives describe the requirements to be et
ie the design and development of an advanced film~viewing light table with
a travslating microscope carriage. The proposed table would replace the
curreat models which eannot be adjusted to accoamodate different gperators.
The present tables are generslly avkward aud uncomfortable to use and do
sot provide adequate fliumination.

Note these are developnent objectives or goals

This table is Intended to provide eawe of viewing, increased 1llumine-
tion, easmy loading, an sdvanced film transport system end a superior methed
of translating a2 microscope over the viewinug area of the table. It is to be
88 light, compact end simple in wmechanical design es is possilie within the
parameters imposed by the specific requirements stated in theae otjectives,

This table shall provide an 11" by 40" fllumivated ares for use in
vievlag single volls of 9 1/2", 5" or 70mu £ilm, or two rolls of either 5"
or 70mm film. Thie unit will normally be poaitioned on an elevatisg or low,
fixed table with the unit's viewing surface in a horizontsl position, the long
dimension extending to the right and left of the operator. The operator will
work at the table as be would sit (or stand) at his own desk, Most operators
prefer to pogition a viewer clese to the edge mearzst their side of the supporting
table. 4 moveble carriage shall afford trenslation of z aicroscope aver the
viewing area.

This specifice three standard film types 9 1/2%, 5" and 70mm. Since
we ware told they alse use other film sizes cur design provides
continuous adfustment. Three fixed positicns would have been essier
but our table is more Flexible in this characteristic thap outlined in
the specification.

*il' &4 3000 1] . 50 3 EA%
After Table 1 was assexbled and the customer saw the color of the
leep, he requested that the lamps for Tables 2 & 3 be made with a
wore blue pbosphur. This wish we complied with-once sgain trying
to provide what the customer wants amd peeds., Howvever we encountered
additional coats becauss we found this phogphiur wes more d4fficult to
control the illumingtion variation thas the previous ome. Thus we hed to
conduct ¢xperiments omce sgain te mest the variatien in i1llumination requirements
which eovolved fabricating smi testing several lamps each employing
different fabrication techaiques.
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4.1.,1. Intensity.

4.1.1.1, Range. At full intensity the 1llusination systew smust
provide at least 1700 foot-lemberts measured at the illuminetion surface.
2000 lamberts 1s & definite desizo gesl. Illuminatien shall mot vary by
more than 107 between any twe pointz on the entire illuminated surface,

Our tsble provided 1200 foot lamberts of {llumimstion at z uniformity
or 6.52. This ig 11X higher 1llusipation and 541 better uniformity
than the gosls set out in the specificatiosn.

4.3,1.2, Variability. 1The intensity of {llumination shall be coantinu-
ously variable through a renge of 15X to 100% of full inteusity without
vigible evidence of "flicker”™.

¥e delivered a teble which provided a wariable {iluminatiosn of 0,451
to 100X of maximus without evidence of flicker, This ig 36.5 times
better than the design goal.

4.1.2, Heat. The light tuble must be able to be operated continuously
at saximue intensity over s 24-hour perind, in & reom with an 80%F amblent
temperature, without exceeding 110%F on any external surface.

The specification does sot define the conditions under which the
seesurements should be made. The resl problem existe when the
1ight source is at maximun intensity end completely covered by

film, Under these cosditions, the heat 1{s retained withip the tahle
and the greatest equipment temperature rise is experienced. Since
we yvealiszed the problem, we have added forced ventilation, The
maxisun temperature of 108°F was mensuved in 2 room with 80°F
sebient temperature over an S-hour operating period.

4.1.3. Diffuser. 2n opal glass or similar diffuser shall be lpcated
batwesn the light source sud the clear glase top. '

Our tsble used an acrylic plastic diffueer which is eguivalest to
those pentioned. ‘

4.1.4. Shades. Adjusteble shades must bo provided to mesk out all
of the viewing surface not actuslly covered by film. Each of these ghades
must be located bemeath the surface glass, mounted along the long dimension
of the unit and extendible scross the short diwevsion. This extensibility
aust be continuously variable between a mninimum extension of (0) zero Inches
snd 2 asxioum extession of 9 inches. These shades must cot encrosch upon
the 1llusinated viewing arce when retracted sud, in addition, nust be able to
be locked in any extended or retracted positien. 4

We alsc provided & center shade to mask the apace between twe film
strips. This added feature is an improvesment but not defined iz the
spacificaticn.

4.2.1, Bize. The entire unit shall oot exceed 55° in length and 20"
in width, Width {3 exclusive of the cracvk handles but imcludes all the
componants of the tranalating carriage., The overall height of the light table
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stisll wot ex::eeé 7" (sinus the carriage, scope aud reele). The carciage
beight shall be kept at a minimum.

Eo comment

46.2.2. Wedght., The unit must be as light ae pessible without
sacrificing good stability.

4,2.3. Height Adjustment. A superfor sdlustment system must
be provided so that the entire table can be raised or lowered 3 inches.

4.2.4. Tilt Hechenism. A mcans wmust be provided for s 0%
through 15% back~to-front tilt of the light tsble about its long axis. This
motion must be simple, smooth, positive and must be able to be locked
&L any apgular tilt within this range. ,

4.2.5, Comfortable Viewlng Position, The 1ight table, the trans—
lating carrisge and the microscope adapter mounts must bo designed to
place vach of the microscopes at a comfortable viewing height #0d in 2
comfortable working position. Human eagineering factors should count
strengly {o the new design. It 1z understood, of eourse, that thegs
positions alse depend on the height of the illwinated surface, the re-
quiresent for the carrisge to sdequately clesr the film and the varying
working distauces of the microscopes.

4.3.1. Loading Mechanism. A meaus for the fast loading and
unloading of siamgle spools of 9 1/2", 5" or mm film or two rolls of
efther 5" or 70um must be provided. Eolls will renge up to, and includ-
ing, 300-feet capacity, This losding systenm nust operate quickly gud at
the game rime be positive ia sction; f.e., £t must not drop the heaviest
full spool (9 1/2°, 500 feet) no matter how fast or herd the file iz eranked.
A drop~in film loading systew fe desirable,

The specification was not definitive regarding the filw spoul type
which has a direct bearing on the design of the holding mechanism.

4.3.2. Holding Mechanisa. The holding mechanism which emgages
and secures the spool must be deaigoed for eagy one-hand epevation--so
that the £iln can b2 held in ovoe hand while the bolding wechanism 1o
sctivated with the other. 4 positive end yat Quick release¢ lock must be
ineorporated. -

1his mechanism was designed and s wodel febricated to denonstrate
the action to the costomer. This service was giver to the customer
but was not inciluded in our proposal cost astimates. We did this
additional work because the reel holiing mechenism wae oue of the
srese of customer concera and weskpesses in present sguipment
which we wanted to provide an approved solutien,

4.4, Fils Trausport.

A mechanical syetes was deasigmed becuuse of the sinplicity and also
becsuse it provides the operetor with meximun control of the file
posltion at all speeds. While the baeie design 4in our film transport
systen demonstrates we have achieved the goeis of einplicity gad
conutrel we are not satisifed with the size of the choosen components.
However, these will be fmproved ia future fils Lrasueporte by employing
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igrger components.

After the table was nesembled we found it tock 300 iu. oz. of torque

to sccelerate the film and 130 im. oz. to saintain a slew mode of
operation. This vequires the operator to crank at 140 rpm. Aecord-
ing to "Human Zmgineering Gulde to Equipsent Design” the mindeum
transmitted through a hand crank is I pounds anéd the maxismaum should be

5 pounde. Thus the maximum deaign torque ghould be 120 in. oz. for a

1 1/2 ioch crenk radfus vacd on our table, The ainioun design should be
43 in. oz. The maximun rpm at seximum Lorque should be 240 rpn. We
eonclude from our torque measuresments after building the tables and
finding it diffieuit and tiring to trassport £1lm in a slew mede, that
the radius of the hand film cranks ehould be incressed to a 3 imch radius
and the saxismum erank rate for slew mede set at 140 rpm. Using these
figuree we would modify our design to accommodate different zesring,
shafting, clutches, and braking eomponents.

However since thia information was sbsent from the specification a
breadboard of the film drive was made to allow the customer to select
snd evaluste cranking the film at various rates. At this time the
gear ratios and svecial designed crack handle was gelected, It

was on testa of this breadboard that we based our design, Ve
puggest that we are partially reasponsible for the marginsl £ilm
drive because we didn't seasrch out the bumsn factors infornstion
ugon which to base our design. However the specificstion did not
ecall out these walues and the COTR sssumed responaibility for the
imman design considerstions throughout the design and concurred
with our approach.

The customer is presently having difficulty accepting our tables
because the coupouents are too small., We have replaced,

repaired and redesigned in a continual attempt to mest their
requivements and satisfy thelr present scceptance problems.
However we recognize the real problem and have infoymed the
custorier that zany further or significant improvements necegsitatas
s major redesign.

4.6.1. Gesersl. A unique film trsnsport systes shall permit bi-
divectional €ils motion controlisble frem edther end: i.e., it will pereil
both winding and unwiading with the same crank at one end of the table.

This tramsport system may be alther sechunical or electro~mechanical;
however, basic simplicity of design and somplete velishbility sre maudatory.
Consequently, & purely mechanical system {s more desirable.

4.4.2, Mim Capacity. The film transport system must accormodate
slther sinmgle rolls of 9 1/2", 5" or 70me-wids filn on either partislly- or
fully-loaded speols of up to, and including, 500-foot capacity. In addition,
provision must be made for handling two rtolls of either 57 or 7lem Film
simultenecusly. These rolls should be msunted side by side with & supporting
post in between.

4.4.3, Pilm Direction. Films spools shall be located at both ends of
the leng dimension of the viewlng area, with the fils or filss tramsported
slong (and parallel to) the long sxis of the 1ight teble, When two rollz are
uead the Film stripe will travel parallel to each other and to the long sxis eof
the table, with a wminimum of separation betwean strips.
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4,%4,6. Rollers. Follers must be designed so thet £ilm can be tyans-
ported either esulsion-up or esulsion-dowm without scratching, Elther the
rollers must be segmented or some sltermstive system provided so that when
two rolle of film are used, the alterzmate rolle can be wound ia opposite
directions concurrently or ome of the two rells translated while the other roll
remning stationary,

This is the only paragraph vhich refere to esmulsion up and emulsion
down. Plesse note that it does not Indicate how the film iz volled
ante the reel, After Tables 1 and Z were delivered o the customar
and while Table 3 was beiog checked the requirenent for selective
rotation direction of the reel was veguested for their scceptance.

¥e picked up the tables previously cdelivered. Redesigned the
eireuil and provided ewitches which permit indepent rotation
selection of the top and bottow transport systems.

4.4.5. ¥ilm Tension. The fils transport wmechaniswm must maintain
& light, comstent, even tension on the fiim or filme--just emough to keep the
film flat and in comtect with the plate plass surface when the film is stationsry.
This teusion should be automatically reduced er sased when the film Is moved.

STATINTL

To insure the cupped filws obtained from remote sensors ave flat,

we added a hinged glass plate bereath the tyavsiieg wmicroscope
eaxriage which can de manuzlly ralsed and lowsred, We believe

solving the probles of flattening cupped film was beyend the scope

of this coutract and was definitely not mentioned in the specification.
Once again this {llustrates our effort te co-operate snd try to
provide the customer with vhat he vunts and needs. The specification
does not provide the specific flatness requiresments mecessary for
saking messurements with high powered microscepes having a amsll

depth of focus. _

4.4.5. Fila Drive.

Somevhere in this section of the specification there should have

been & paragrapb indiecating the speed the fils would be transported

and = rate of acceleration and decelerstioe. In fact, after we

asseabled the tables and while the COTE and custemer photeo inter-

preters were checking it out, we realized the table should have dynanic
braking that sppliee brskimg action enly vhen the film starts decelerating,
instesd of the existing electriecal clutek slipping disc brekes that brake
centiouously when currest ie applied. Thig change will be reflected In future

12 tﬁc
ﬁ%roved For Release 2002/06/17 : CIA-RDP78B04747A001400040001-2



Approved For Release 2002/06/17 : CIA-RDP78B04747A681400040001-2

4.4,6.1. Prive Modes. The film drive must: wind snd unwind single
rolls of 9 1/2%, 5" or 70mm-wide film or two rolls of either 5% or 70sm film:
be capable of winding one of the dual rolls while unwindiag the alternate roll
and/or persit one rell to remain stationary while the ether roll is trenslated.

4:4,6.2. Drive Control. The drive control may be a band cravk or
slectrical switeh; however, 1f an electrical control is used, it pust nrovide
he saxe depree of control sensitivity as & hand crank,

%.4,6,3, Beliability and efficiency. Whatever the system, it must
be very reliable, Each individual hend crank must wind of uswind filp very
smoothly-~from either its own spool or the spool at the other end of the
table. The drive must be a low~friction systes which Incorporates inertia
damping aud antibacklash features. The efficiency, reliebility and ease of
operetion of this drive system 18 one of the wost important cunsideratious
in this development, :

4.5. 3 Hicroscope Carrisge.

4.5.1. Ceaneral. A carriage shall be provided for trenslsting &
sterec-uleroscope or nicroutereopcope in both I~ snd Y-directioms over
the illumfinated formet.

Bo comment

4.5.2. dmount of Tramslation, The optical center of the microscope
shall scan an ares of 107 by 35”. This srea shall be centered in the illuminated
saxes, across the short dimepsion, and shull compence one-half inch frem the
right-haud edge of the {lluminated area, (The right-hand edge refers to the
operator's right es be faces the light tzble.) :

Ho copment

4.5.3. Adapters must be provided for mountinz three seperate

STATINTL _ w4,

wost permit o rapld but etable mounting of any of the above units (with their
sttendant focusing mechaniems) upom the tyenslating cavrisge. In addition,
thie mounting must permit an 180° retation of each scope so that it may be

gmﬁd parallel to aither the X~ or Y-axile of the light table and from either
ong aide.

The specification was not definitive regarding the ezact microscope
auxillery lens units that were considersd. During the design of the
earrisge, the carrisge height became a problem vhen the 3 sterso-
scope types and all suxillary lems were considered, This was not
kaoun at the time of preparing our proposal and resulted im sdéitional
design effort to reduce the meusurstion table height so all lens com-
binations could be vtilized.

4.5.3.1. Caxriage Hotlon. The carrisge motion must be a smooth,
pesitive, lov-friction motion which is free of vibration {"chetter”). The
friction load must be cousistent throughout its range; {.e., a consistent
mz‘:ﬂre results in a consistent motion with no position of lesser or grested
resistance. ‘

There wan a requirement in the =ind of the customer as to how much
pressure was desirsble to move the cerriage transport, but {t was

Approved For Release 2002/06/17 : CIA-RDP78B04747A001400040001-2




Approved For Refease 2002/06/17 : CIA-RDP78B04747A084400040001-2

not eslled out in the specificatinn. Fortunately we wers able to adfust
the friction to meet his requirements after the unit was built., This
turned out to be 2 oz. of force. )

4+5.3.2. Locks., Positive locke must be provided te loek the carriage
in X aud Y at any position of {ts 10" by 36" travel.

After Tsble #2 was aseembled the customer objected to location of
the forward X-X brake knob &s it {nterfered with the filw bhand
¢xask when the two controls were directly asbove each other. WUe
didn't realize this was objectionsble since it didn't interfere with
uslng the carriage assezbly, and the carrisge sssembly cau be
repositioned if the operator wants to crank £1lm, But since it wan
not what the customer expected, we sdded o gear trzic to the
forward X-X breke and ralsed the brake kuob,

4.5,3,3, Pine Microumetsr Motion., 4 fipe micrometer X~ and Y-
microscope motion must be provided. The total travel of this motion muast
be t2ca. in both X and Y. This motion shall be & precision, awxilisry metion
sccomplished once the main translational carriages have been locked in
pesition. This precision motion must be gradusted and easily readable. The
wotion shall be accurste to .0Clmm plus .01 of the totsl distance being
wesgured with & least count of ,00lers,

4.5.3.4. Rigidiey, It is meadatory that the carriage ways be of
rigid construction to insure parpendicularity of the %~ and Y- axis. These
ways {or tracke) must be perpendiculsr acd parallel to the extent that, vhen
oae end of the Y track fe lecked {sc that 1t can not move in X) and & pressure
of 5 pounds is applied to the other end {longest possible lever arm) of the Y
track, 1t will uot deflect more thau .002 inches.

&:‘%; CAgCeLianeouy,

4.6.2. Construction. Construction aball meet the highest cosmercisl
ﬁtm&a!}d&-

4,6,2. Shock Hazard., The unit wmust be srounded and free of all shock
hexards. ,

#.6.3, Waroing Light, A& waruing light must be provided to show when
the uait 1s on even 1f the {table) light intensity is turned completely down,

4.6.4. Contrels. ALl operatiomal coustrols must be conveniently loceted
snd readily accessible to the operator. liuman engineering factors must be
thoroughly considered In the deslign and placement of these controls.

8ince the tsble is very lomg and the operstor way be working at ecither
» We provided a separate contrel consolette.

CO8T ITRMS BOT COVERED IN THE SPECIPICATIONS

1) BEeecessing the X-X carriage bars oo Tables 2 §& 3 so they would not
be in the cperators way as well as ccllect less dust. We found this to
bs & very sxpersive chasge because of the increased desfgn complexity
and manufacturing costs.

z) Providing interlock switches to prevent the carrisge from interferring
with the bold down bars when they were in the off position or if the
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film was translsted vhen the carriege was positiomed to the far right
or far left where it would be over the hold down bars.

3) Providing an extra paralleled file cravk so that the tables were equally
convenient to use by right or left haunded personnel.
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TABLE 3

DEVELOPHERT OBJECTIVE

ADVAKCED PILM-VIEWING LIGHT TABLE WITH TRANSLATING KICROSCOPE CARRTACE ANi)
HIGH-INTENSITY TRACKING LIGHT SOURCES
1. Zﬁg?&gggzzﬁﬂi

Thess development objectives describe requirements to he met in the designo
and development of an advanced film-viewing light table with a translating
microscope and integral, high-intensity, tracking light sources.

Rote these are development oblectives or goals

The proposed light table will isprove viswing with tramslating sterec-
microscopes or microstereoscopes. It incorporated featurss for ease of viewing
and two high-iptemsity condenser-type light scurces for the optimized narrow
#ie1d 11lupination required for 30%-150X maguification viewing. These light
sources shell incorporste am advanced tracking system to permit them to retasin
proper aligement with the microscope as the operatoxr scans the film.

¥o copment

This table shall provide su 11" by 40 illuminated avea for use im viewing
single rolls of 9 1/27, 5" or 70mxz film, or two rolls of elther 5" or 70mm £ilm.
This unit will normally be positioned on an elevatimg or low, fixed table with
the unit’s viewing surface in a horizeutal position, the long 2imension extend-
img to the right aud left of the operator. The operator will work at the takle
as he would sit (or stand) at his own desk. Most operstors prefer to position a
viewer close to the edge of thair side of the supporting table. A movable
carriage shall afford tranelation of s microscope over the vieving area, while
dusl, independently adjustable, condenser-type light sources tyack the noving
microscope.

This epecifies three standerd film types ¢ 1/27, 5", snd 70am. Since

we were told they also use other film alzes our design provides coutiouous
sdjustewent. Three fixed positions would have been essier but our table is
more flexible in this charscteristic than outlined in the specification.

4.

éil! g - gb P 32 ri'a

After Table 1 was sssesbled and the customer saw the color ef the

lsmp, he vequested that the lamps for Tables 2 and 3 be made with a

wore blue phosphur. Thiz wish we complied with--ouce again trying

to provide what the customer wants and needs. Howvever, we

encountered additionsl coste because we found this phosphur was more difficuls
te control ifllumination veristion than the previcus one. Then we had to condus

Ay
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experiments once sgein to meet the variation im fllumination vequire-
mants which involved fabricating and testing several lamps cach
employing different fabrication techniques.

4.1.1. Genersl Illuminsticn. To facilitste generel viewing and small image
location, the total 11" by 40" glass format shall be illuminated by fluoregcent~
type i1llumination.

4,1.1.1. Intensity Range. At full inzensity, the gemersl illuminstion systen
must provide at lesst 1000 foot-lamberts measured at the illuminatien surface.
Illunination shall not vary by more than 10X between any two pointe on the entire
1iluminated surface.

Our illusination syatem provided 2000 foot lamberts of intensity at a
uaiformity of 6.5%. This 1is a 200X higher illumination than defined in
the specification snd 54X better unlformity than the goals defined in the
specification. ~

4,1.1.2, Variability of Intensity. The {ntensity ef illumivetion shall be
continuously vasrisble through s range of 15% ~ 100% of full Intensity without
visible evidence of "Clicker."

We delivered g table which varied the {llumination from 2000 to € foot
lsmberte. Thiz is 2 variation from 0.4% te 100Z of maxisus illumination
without evidence of flicker. This is 37.5 times better than the specified
desiga goal.

4.1.1.3. Beat, The general illumination source muset be able to be opersted
continuously at mazimum iotensity over a 24-hour peried, in & room with am 20°%¥
smbient temperature, without excesding 110%F on any externsl surface of the
light tsbie.

The specification does not define the conditions under wbich the wmoassurements
should be made. The resl problem exists wvhen the light source is at a
meximes intensity and completely covered by hi-density film., Under these
conditions, the hest is rvetained within the tseble and the grestest equipssnt
temperaturs rise is expericnced. Siloce we reslized the problem, we have
sdded forced ventilotion. The maximum temperature of 108%F on the glass in
contact with the film was msasured In a room with 80®F ambient tempevature
over an B-hour operating peried.

4.1,1.4, Diffuser, Au opal glass or similar 4iffuser szhall be located
hetween the light source and the clear glasa tep.

Qur tsble used an scrylic plastic diffuser which is equivalent to those
menticued.

4.1,1.5, Bhades. Adiustable ghades wmust be provided to mesk out all of
the viewing surface not actually covered by film. BEach of these shades must be
located benearh the syrface glass, mounted along dimension of the wnit
and axtendable across the ahort dimenglon. This extensibility must he continu-
gusly variable batweer a minisun extension of {0) zero inches end 2 neximum
sxtension of & inches. Thewe shades must not encreasch upon the illusinsted
viewing area vhen retracted and, in addition, must be sble to be locked in anmy
extended or retracted position,
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¥e also provided a center shade to mask the space between two film
strips. This added festure 1z au f{sprovement but not defimed in the
specifications.

4,1.2. Bigh-Inteneity Illumination Systems.

He studled the problemes associated with the tracking 1ight sources and
concluded the specified incandescent light sources would be too bulky,

have s short 1life (approximately 50 hours) at maxioun intessity, and mask

off an czceasive arount of the general illumisstion sres. Laboratory tests
were performed to define that an iutensity of 350¢ foot lamberts was requirad,
We proposed to the customer to change the vequirement from izcendescent to
flourencent high intensity sources which has provided the following improved
features:

i. Simplicity in construction which will lead te lower production costs.

i. Lomger buld life estimated to be about 1000 hours.

3. Provides a comstant color tempersture over a wider disming ratio,

4. Allows s smaller distance betwsen the genersl illwmination system and
the film surface because of the shallow depth of the flourescent
lamp. :

3. The proposed flourescent lamp will provide a larger area of high
intensity light than twe 40 mx incandescent gources theredy climinating
the problem of precision tracking, This method should be aimpler,
uore Telisble, and inexpaensive to build im productien than an
incandescent tracking light source techuique.

5. We incorporated a park pesition for the tracking light source assembly
that allows practically the eptire genersl i1llumineted area for scamming
the f1lm, This wes sot required in the original design specification
but does prove we gave the customey the best wnit possible.

7. 'The design apecification called out a minimur of 50 wn separation
between the two 40 mm tracking light sources. The flourescent lamps
provide a separation distance of only 12.7 mm between the two sources.

8. Three high intevsity sources were provided instead of two. We believe
this will be more versatile and such easier to change from direct to %0
rotation position of the misvoscope.

9. BEach of the three lamps bas an independaut switch to permit any combinatice
of AB, AC, or BC. This ie an advantage Lecause a new atereoscope
with wider rhomboldal separation not described in the technical speci-
fication can be used ou this table. This sdditionsl featurs was added
after the consoletie was wirel once again to give the customer what he
wanted.

i0. We delivered a bigh intensity 1light sources having mexioum intensities
of 4000, 4000, end 4500 foot lsmberts.

11, These lampg were dimable from 100Z to 25 of their meximum value.
This 1is an improvement of 2 times better than the specified 100% to
30X wariation.

4.2 through 4.2.5 no comment
4.3.1, Leading Mechanlsm. A seaus foxr the fast loading and unlesding
of singie spocls of § 172, 3" and 70mm filw or twe rolls of either 5" or 70mm

must be provided. Rolls will range up to, and fncluding, 500-feel capmcity. This
lpading system must operate quickly and at the same time be positive in action:
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i.0., it must not drop the heaviest full spool (9 1/2", 500 feet) no matter how

fast or hard the film is cranked. A& drop~in £film loading system iz desirsble.
Spocl leoading and Holding Mechenisn~-The specification was pot difinitive
regarding the film spool type which has & direct bearing on the desisn of
the bolding mechanisn.

4.3.2. Bolding Mecheniss. The bolding wechanise which eugages
and secures the spool must be designed for easy one-hand operation--so
that the film can be held in one hand while the holding sechanissm is
activated with the other. A positive avd ver quick relesse lock must be
incoxporated.

This mechanism was desigred and a smodel fabricaeted te demonstrate
the acticn to the custowmer. This service was given to the customer
but was oot included in our proposal cost estimntes., We 444 this
additional work becsuse the reel holding mechanism was one of the
arsas ¢f customer concern end weshnseses in present equipsent
which we wanted to provide an approved solutica.

4.4.1 through 4.4.3 no comment
4.4, Izaugport

A mechanical systen was designed becsuse of the simplicity and glmc
becsuse 1t provides the operator with maximus control of the film
position st all epeeds. While the basic desige in our film trangport
systen denonstrates we have achieved the goals of simplicity end
sontrol we are not sstisfied with the sive of the choosen components.
However, these will be improved im future film transports by
smploying larger components.

After the table wss assembled we found it took 300 in. or. of torque

te accelerate the £iim end 130 in. oz. to maintsin s slew mode of
eperation. This requires the operator to crank at 140 rpm. Accord-
inz to "Buman Eugineering Guide to Equipment Design” the minimunm

force that should be trausmitted through a hand crasnk 1s 2 pounde sod
the maximus should be J pounds. Thus the maximun design torque

should be 120 in. oz. for the 1 1/2 inch crank redius used on our table,
The minimus design torgue should be 48 in. oz, We conclude frow our torgue
seasuraments after building the tables and finding it 41fFficult and
tiring to tramaport film Iz & slev mode, that the radius of the hend
filwm crapks should be lncreased to & 3 fuch radius and the meximum
crank rate for slew mode set at 140 rpm. Using these figures we

would modify cur design to accommodste different gesrimg, shafting,
ciutches, and breking components.

Bowever sluce this informatisn was sbsent from the specification s
breadboard of the fila drive wae made to allow the custoser to select
sud evaluate cranking the fila at various rates. AL this tiss the
gaar vatios sud gpecial designed cravk handle was selected. It

was on teste of this bdreadboard thet we based our design. We
suggest that we ave partially rggponsible for the marginal fila
drive because we didn't scarch osut the human factors infermation
upon which to base our design. However the specification did

not ¢all out these valuee and the COTR sesumsd responsibility
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for the human design considerstiens throughout the design and
concurrad with wur approscih.

The customey 1s presently having difficulty sccepting our tables
because the components are toe emall, We have replaced,

rapalred avd redeafizned 1o & continual attempt to meet thelr
requiraments and patisfy thelr present acceptance problems.
Hewaver we racognize the real problas and have inforsed the
customer that any further of significant leprovessnis necegsitstes
e maloxr redesign.

4,4,1, Ceneral, The fils tramsport system must be unique in that
4t shall permit hi-directional film wotion controlishle from elither end, fea,
it wiil permit both winding aad unwinding with the same crash at ene end of
the table., This transnport systesm may be etither mechanical or electro—
mechanicaly however, basic simplicity of design and complate relishbility
are mandatory) consequently a purely mechauleal system is wore desirzable.

Ko commnt

4.5,2, Tilz Capacity., The £1im tranaport system must be ahle to
accommodate efithsr single rolls of 9 1/2%, 5" or 7Usm wide film on eithex
partislly or fully loaded epoola of up to and {ucluding 500 feet capaeity. In
addition, provision must be pade for bandling duel rolle of gither %" or
70es film sisultsneously. These rolls should be mounted side by side
with a supporting pest in bebwaen.

Ho cotment

4,56,3, Fllu Pilrection. Film svools shall be lecated at the ends of
the leng dimension of the viewing ares, with the £3ln or flles trasspertad
along and parallel to the lonp axis of the 1ight table. Vhen dual velle are
uged, the film strips will travel psrallel te each other sad ta the leng axis
of the table, with a mintmun of separetion between atripe.

Ho gooment

4.b.h. Bollers, Rellers must Le designed se that filwm can Le Lrangs-
ported with eiiher soulsion ap T enulaton down without scratching either
the erulsion or the base of the f1lm. The rvollers must be either segmented
or pome aiterunative systém nsrovided so that when dunl rolls of film ave
seed, alternate rells of film can be weund in oppesite dirgctions Coneur=
rently or ong of the duel vells translated while the other rall revsalos
gtaticunry.

This is the enly peragraph which refers to esulsicn up and esulsion doun,
Plaase note that it does not indicate aow the Film is rolled onte the veal.
After tsblea 1 and I were salivered to the customey snd while takle 3 was
beinz checked, the rsquirement g0 gelactive votation dirvection af the reel
wee requested for thely acceptance, We plcked up the tsbles previously
delivered, redesipned the eircuitry indapendant veel rotation selectlon

of the top and botfon Lyansport Systens.
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4.6.5 Film Tension, The film trsasport mechanisn must maintein a light,

conetant even tenslion on the £iim or filps ~- just enough to beep the fllm
£1st ond ip contsct with the plete glass surface when the film {8 stationary.
this tension should be automatically reduced or eased wher the film is moved.

Aoh.b File brive

The film drive must provide a means of winding and unwinding single
rolls of @ 172", 5" or 10sm wide film or dual rolls of either 5" or
70me» filw, The drive must provide the ability te wind one of the dual
yolls while wwinding the slternato roll, ox, for instaence, persit eune
£41w roll to remaln statiovary while the other voll is tranalated. The
drive coatrol may be 8 hand crask av eloctrie switchy however, 1f =n
slectric control is used, %t pugt pevmit the sswe degree of contral
ensitivity os & hand cranr. IF an electric drive {s proponed, s
sdditional high or "alew spacd mechanical gesr shift or slectriesl
slow with 5 mechsnicsl hand crank averride will be require. Ts all cases,
roliability of operation ia mandstory. Each ipdividual hand crank must
provide very gmooth winding and upwindlog of Fili from either its

own spool at the other end (long a¢is) of the table, The drive wmust be

a low frictien systen incorporating {nertis damping and auti-~backlash contrel,
The efficlency, rellsbility, and case of operation of this drive system is
the most important single considerstion iu these development ehipctives.

RO Ao

gpactification Ambiouityt gomewhere in this section of the gpecification
there should have been a paragraph $udicating the speed the fils wonld

be transported aud ¢ rate of accelerstion and decelarstion. In fact, sfter
ve assesbled the tables and while the COTE and customer phote interpreters
ware checkiap it ocut, wo realized the table should heve dynesic brabing
that applies braking action only when the film starts decelerating, instead
of the existives electrical clutch slipping disc brakes that byake
continuously when current is spplied, This change will be reflacted in
future units,
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/ 4.5.1 and 4,5.2 Yo comment

|

STATINTL [Thay must persdt a rapid but
8table mounting of any of Lhe above unite {with their attendent focuging
mechanisms) upon the translating carrisge. In additien, this wounting must
permit an 180° rotation of each scope so that it pey be used paraliel to either
the X~ or Y- axis of the light table and from either loug side.

The spscificatien was not definitive regarding the exsct micrescope

auxillary lens units that were considered. During the design of the carriage,
the carriage height becawe a problem when the three stereoscope types and

81l auxillary lens vers considered. This vas not koown at the time of

f preparivg our proposal and resulted in &dditional deaign effort to reduce

the nensuratiosn table height sc all lens combinatious could be utilized.

4.5.3.1 Carriage Hotion. The carrisge motion must be & smooth, positive,
low-friction motion which is free of vibration ("chatter™). The frictien load must
be cousistent throughout its raugs, l.e., & consistent pressure results in
8 consistent motion with mo position of lesser or greater resistancu.

There was a requirement in the mind of the custoner &5 to how much pressurs
wes degirsbkle to move the carriage transport, but it was not called out

in the specificaticn, Fortunately we were able to adjust the fricrion to
meat Lis requirewents after the unit was built. This tursed out te be 2 or,
of force,

I sod Y st say position of ite 10¢ by 36" travel.

After Teble §2 was assesbled, the Custozer objected to location of the
foxrward X~X brake knoh as it interfered with the filw hand erank when the two
tontyols were directly above each other. We didn't realize this was
ebjectionabls since it didn't interfere with using the carriage assembly,

and the carrisge asseubly can be repositioned if the operator wants to

erank film. 3But since At wes mot what the Customer expected, we added

& gear train to the forward X-X brake and raised the brake knob.

|
l

y

!

!

|

; 4.5.3.2. Locks. Positionm locks must be provided to leck the carriage in
|

|

|

|

4.5.3.3 through 4.6.3 ¥o conment
. - 4,6.4 Controls. All operational coutrols must be couveniently locsted
and zBccessible to the operator., luman engineering factors must be
thoroughly considered in the design and placement to these controls.

Bince the table is very long snd the operstor may be workiog at either end, -
we provided a separste control eousolette,

COST ITEHS NOT COVERED IN TuE SPECIFPICATION

1) BRecessing the X carelage bars on Tables 2 £ 3 &5 rhey would not be In
the operators way az well as collect less dust,

’ We found this to be s very expensive change because of the increased
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2) Providing an extra paralleled Film crank sco that the tables were equally
convenient to use by right or left handed persounel. '

3) Addition of 2 gear train to Teable §2 and §3's forvard brake on the Microscop
Carrisge Assembly. This was added for operator convenience as it gives him
a Yfeel” when the brake is being applied and will help him make sccurata
meagurementa. Alse the gear train raises the broke torque knob agd allows
film to be tramsported regardless of the pesition of the carriage assembly.

4) The tracking light source snd microscope carriage assembly have a eprisng
addad so these sssemblies return automatically te the resr of the light
table when not used.

5) The customer asked us to change the pajint coloy on Table #3 efter seeing it
on the first two tables. We made the change even though the paimts for
this table had been releasad to the shop for febrication. This amounted
te & large paper work offort siunce we had to recall all the priots, change
the finish and resubmit them t¢ the shop again iv addition to buying the new
paint.
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